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Chemistry and Environmental Sciences To Burn or Not to Burn
Objective: Students learn how a locally proposed power plant may impact the environment of their community.
National Science Education Standards:
As a result of activities in grades 9-12, students should develop
• Abilities necessary to do scientific inquiry • Understandings about science and technology As a result of activities in grades 9-12, students should develop understanding of Personal and community health Environmental quality Science and technology in local, national, and global challenges Materials: Hand out, paper, calculator, map of Waterloo Iowa, and this website: http://epa.gov/air/airpollutants.html . The activity should take two or more class period to complete.
1. On a separate sheet of paper list the health concerns for each of the pollutants.
2. It has been estimated that the plant will produce 750 MW of power each day. To do this, the plant will need to burn coal at the rate of 2900 tons/day. At this rate however, the efficiency of converting that to electricity is only about 33%. How much coal will need to be consumed to produce all 750 MW? 3. If one rail car holds 100 tons of coal, how many rail cars will be needed daily to supply the plant with a sufficient amount of coal? 4. Calculate the amount of emissions per day for each of the pollutants listed in the EPA report from question #1 using the emission factors below. The emissions can be found by multiplying the activity rate in tons per day, times the emissions factor. Assume that there is no control to reduce the emissions. The basic formula for calculating emissions is: E = A x EF x (1-ER/100) where: E = emissions; A = activity rate; EF = emission factor and ER = overall emission reduction efficiency, % 
Participation
Used time well in lab and focused attention on the experiment.
Used time pretty well. Stayed focused on the experiment most of the time.
Did the lab but did not appear very interested. Focus was lost on several occasions.
Participation was minimal OR student was hostile about participating.
Question/Purpose
The purpose of the lab or the question to be answered during the lab is clearly identified and stated.
The purpose of the lab or the question to be answered during the lab is identified, but is stated in a somewhat unclear manner.
The purpose of the lab or the question to be answered during the lab is partially identified, and is stated in a somewhat unclear manner.
The purpose of the lab or the question to be answered during the lab is erroneous or irrelevant.
Summary
Summary describes the skills learned, the information learned and some future applications to real life situations.
Summary describes the information learned and a possible application to a real life situation.
Summary describes the information learned.
No summary is written.
Data
Professional looking and accurate representation of the data in tables and/or graphs. Graphs and tables are labeled and titled.
Accurate representation of the data in tables and/or graphs. Graphs and tables are labeled and titled.
Accurate representation of the data in written form, but no graphs or tables are presented.
Data are not shown OR are inaccurate.
Health Effects of Lead
Exposure to lead can occur from breathing contaminated workplace air or house dust or eating lead-based paint chips or contaminated dirt. Lead is a very toxic element, causing a variety of effects at low dose levels. Brain damage, kidney damage, and gastrointestinal distress are seen from acute (short-term) exposure to high levels of lead in humans. Chronic (long-term) exposure to lead in humans results in effects on the blood, central nervous system (CNS), blood pressure, kidneys, and Vitamin D metabolism. Reproductive effects, such as decreased sperm count in men and spontaneous abortions in women, have been associated with high lead exposure. The developing fetus is at particular risk from maternal lead exposure, with low birth weight and slowed postnatal neurobehavioral development noted. Human studies are inconclusive regarding lead exposure and cancer.
Health Effects of Particulate Matter
The size of particles is directly linked to their potential for causing health problems. EPA is concerned about particles that are 10 micrometers in diameter or smaller because those are the particles that generally pass through the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart and lungs and cause serious health effects. EPA groups particle pollution into two categories:
• "Inhalable coarse particles," such as those found near roadways and dusty industries, are larger than 2.5 micrometers and smaller than 10 micrometers in diameter.
• "Fine particles," such as those found in smoke and haze, are 2.5 micrometers in diameter and smaller. These particles can be directly emitted from sources such as forest fires, or they can form when gases emitted from power plants, industries and automobiles react in the air.
Health Effects of Nitrogen Dioxide
NOx reacts with ammonia, moisture, and other compounds to form nitric acid and related particles. Human health concerns include effects on breathing and the respiratory system, damage to lung tissue, and premature death. Small particles penetrate deeply into sensitive parts of the lungs and can cause or worsen respiratory disease such as emphysema and bronchitis, and aggravate existing heart disease.
